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Experimental Field Studies of Asian Ape Social
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The Asian apes, orangutans and gibbons, possess unusual social systems
among anthropoid primates. Social groups of gibbons consist of mated adult
pairs and their offspring; mature orangutans are primarily solitary. Recent
experimental field research has begun to yield insights into the behavioral
mechanisms employed by these animals to maintain their characteristic pat-
terns of social dispersion. While spatial separation between female orangu-
tans appears to be maintained passively, aggression, which is manifest during
direct encounters and long-distance vocal interactions, mediates male asocial-
ity. Male-male aggression is the result of intense intrasexual competition oc-
curring between animals for mating access to females. To reduce intrasexual
competition, male orangutans have adopted alternative mating tactics. In
contrast to female orangutans, female gibbons show marked agonistic ten-
dencies toward conspecifics. Female territoriality contributes to preventing
males from becoming polygynous. Male gibbons, restricted to monogamous
relationships, attempt to ensure their paternity through intrasexual aggres-
sion. These observations suggest that the spatial dispersion of females con-
strains male mating options in both species. However, variations between
orangutan and gibbon social systems can be understood as consequences of
the temporal dispersion of sexually receptive females. The temporal clump-
ing of females, due to relatively high operational sex ratios, limits the ability
of male gibbons to acquire multiple mates. Conversely, an extremely low
operational sex ratio in orangutans creates a strong selection pressure for
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intrasexual competition and polygamous mating. These considerations pro-
vide a novel framework for interpreting the social systems of the African apes.

KEY WORDS: orangutans; gibbons; spacing; mating.

INTRODUCTION

The order primates is notable for the diversity of social systems dis-
played by different species. This diversity is especially apparent among our
closest living relatives, the apes. Here social systems range in complexity from
large, open unit-groups of chimpanzees and bonobos to mated pairs of gib-
bons and solitary orangutans (Tuttle, 1986). Attempting to account for the
evolutionary origin and maintenance of this behavioral diversity is an ap-
pealing biological problem. For the past several years, I have conducted a
program of field research investigating various aspects of the social systems
of orangutans and gibbons. One goal of this research has been to evaluate
the behavioral mechanisms used by individuals to maintain spacing and mat-
ing systems, which are two major components of animal societies.

While previous discussions have focused on ecological factors hypothe-
sized to favor the evolution of ape social systems (Wrangham, 1979; van
Schaik and van Hooff, 1983; Rodman, 1984), less attention has been paid
to the actual behaviors used by these animals to mediate their characteristic
patterns of social dispersion. Nevertheless, the structure of animal societies
is a consequence of natural selection operating directly on the behavior of
individuals, and a growing body of theory and empirical research suggests
that an understanding of social systems depends on behavioral analyses that
specify the relationships between animals (Rubenstein and Wrangham, 1986).
These analyses stress the importance of examining the behavior of males and
females separately.

Because of their greater investment in each zygote, females are a limit-
ing resource for male reproduction in most species (Trivers, 1972). An in-
evitable result of this asymmetry in parental investment is that males and
females differ in their reproductive behavior. While females will tend to act
in ways that facilitate the conversion of environmental energy into offspring,
male behavior will be characterized by attempts to achieve multiple matings.
If female behavior ultimately constrains male mating options, variations in
animal societies can be understood in terms of the interaction between fe-
male social dispersion and male mating tactics (Bradbury and Vehrencamp,
1977; Emlen and Oring, 1977; Wrangham, 1980). Consequently, recent
analyses of animal social systems have begun with descriptions of female so-
cial relationships, and then have proceeded by examining how males interact
with each other and with females.
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The preceding theoretical framework has provided a useful guide for
my field research on Asian ape social systems. However, the wide-ranging
habits and dispersed nature of orangutans and gibbons have made it difficult
to collect the observations of interactions between animals required to pro-
vide adequate accounts of behavioral relationships. I attempted to overcome
this empirical problem by employing traditional ethological methods (Tin-
bergen, 1951). Specifically, I combined field observations with an experimen-
tal sound playback technique to simulate interactions between animals. These
simulations permit gathering behavioral observations under controlled con-
ditions and, as a result, insights are gained that would be impossible to ac-
quire through a purely naturalistic means.

In this paper, I present a selective review of my field studies of orangu-
tan and gibbon social systems (Mitani, 1984, 1985a-c, 1987). First, the spac-
ing and mating systems of orangutans are described. Here special attention
is paid to interactions between males and the manner in which these affect
mating behavior. I proceed with a discussion of gibbon territoriality and
monogamy, including analyses of behavioral interactions between groups,
between females, and between males. A comparison of orangutan and gib-
bon social systems follows. By identifying relevant behavioral and demo-
graphic variables affecting female social dispersion and male mating options,
an attempt is made to provide a framework for interpreting the social sys-
tems of orangutans and gibbons. I conclude by offering some suggestions
for future research.

METHODS

Study Sites and Subjects

My field studies of orangutans took place at Mentoko camp in the Kutai
Reserve on the east coast of Kalimantan (Indonesian Borneo). Observations
spanned 19 months from July 1981 to January 1983. Field research on two
species of gibbons was conducted at the Mentoko study site and at the Cabang
Panti research station in the Gunung Palung Nature Reserve, West Kaliman-
tan, Indonesia. Observations of Bornean gibbons (Hylobates muelleri) were
conducted from September 1980 to October 1982 at Mentoko camp, while
agile gibbons (Hylobates agilis) were the subjects of field work during August
through September 1984, July through October 1985, and July through Oc-
tober 1986. The 3 km? Mentoko study area comprised mixed, lowland, dip-
terocarp forest. The larger 15 km? Cabang Panti station extends over a
mixture of lowland dipterocarp, peat swamp, and hill dipterocarp forests.
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Both sites were covered by extensive trail systems marked at 50 m intervals
to facilitate observations, determinations of locations, and experiments.

During the study period, orangutans in the Kutai Reserve lived at a den-
sity of approximately 4 animals per km?. The study population consisted of
individually recognizable resident and nonresident animals. Individuals en-
countered on a regular and repeated basis formed the resident population
and included one adult male, three adult females with their offspring, and
two subadult males. Six adult males, one adult female, and two subadult
males were observed irregularly or for brief periods and formed a nonresi-
dent population. An undetermined number of unrecognized subadult males were
followed occasionally and constituted a part of the nonresident population.

Monogamous family groups formed the study populations of gibbons.
Detailed observations of Bornean gibbons at Mentoko camp were limited
to two habituated groups. One group included a mated pair and female in-
fant. The second group occupied an adjacent territory and consisted of an
adult female, an adult male, a subadult female, a juvenile male, and an in-
fant male. Observations of agile gibbons at Cabang Panti were derived from
a more extensive population of nine social groups. These groups averaged
4.6 individuals (range 3-7) and, like Bornean gibbons, comprised mated pairs
with their offspring.

Observational Methods

Orangutans

The data reported here are based on over 3900 hr of observations of
orangutans. Most observations were of animals followed from the time they
rose in the morning until the time they went to sleep. Wide-ranging, solitary
orangutans are notoriously difficult to find on a consistent basis (Schaller,
1961; Yoshiba, 1964; MacKinnon, 1971). Therefore, once an animal was lo-
cated, it was followed continuously from dawn to dusk. With the aid of two
field assistants, it was possible to follow individual animals over periods lasting
as long as 1 month. Following episodes were terminated when we switched ob-
servations to another orangutan or to gibbons. The slow and deliberate move-
ments of orangutans facilitated recording aspects of their behavior. Transition
times of an individual’s activity were recorded to the nearest minute. Activity
states included traveling, resting, feeding, mating, and vocalizing.

Gibbons

Systematic observations of one group of gibbons were conducted from
October 1980 to September 1981 at the Mentoko study site. This group was
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followed for 5 continuous days during the first week of each month. The
activities of the adult pair were monitored during scan samples conducted
at 5-min intervals throughout the daily cycle (Altmann, 1974). Observations
of the second group at Mentoko and the nine mated pairs at Cabang Panti
were conducted ad libitum. Observation time on all groups totaled over
3000 hr.

Experimental Methods

Experimental methods have been outlined in detail elsewhere (Mitani,
1984, 1985b, ¢, 1987). Briefly, test subjects were located and followed for
a variable time before each playback presentation. Following this control
period, the playback signal was broadcast and the behavior of animals was
monitored. By comparing the activities of orangutans and gibbons during
the periods before playbacks to their activities during and following play-
backs, it was possible to determine any short-term changes in their behavior
as a function of signal presentation.

Control signals of heterospecific sounds were typically presented to test
subjects (Mitani, 1985¢, 1987). Comparisons between control and experimen-
tal playbacks consistently revealed that the playback protocol and appara-
tus did not affect the responses of animals. Since the time of day and activity
of the animals were expected to influence responsiveness, playbacks were
conducted during restricted times and during periods when the test subjects
were stationary. Further precautions were taken to prevent orangutans and
gibbons from identifying the source of the playback and habituating to the
artificial stimuli. Animals were exposed to playbacks infrequently, and were
never permitted to see the recording equipment during trials.

Approach and vocal responses proved to be useful in evaluating changes
in behavior due to playback presentation. Orientation and approach toward
the speaker, alarm calls, and, in the case of gibbons, singing responses, were
reliably elicited from animals during most trials. In addition, the latency to
approach the playback site was employed successfully as a measure of respon-
siveness.

RESULTS AND DISCUSSION

Orangutans

Background

Previous field research revealed that orangutans are essentially solitary
creatures and, in this respect, unique among diurnal anthropoid primates
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(Rodman, 1973; MacKinnon, 1974; Horr, 1975; Rijksen, 1978; Galdikas,
1979, 1985a). The only enduring social unit consists of a mother and her
offspring. Females occupy small, overlapping home ranges varying between
0.4 and 6 km?; these ranges are found within the larger ranges of males.

Despite numerous long-term studies of orangutans in the wild, it has
proven difficult to document the behavioral factors contributing to their aso-
cial existence. The inactive lifestyle of orangutans, coupled with their move-
‘ments over large areas, led to few sightings of animals during initial field
research (Schaller, 1961; Yoshiba, 1964). Subsequent field work reported
interactions between males rarely; only seven observations of encounters be-
tween adult male Bornean orangutans were recorded after 8 years of field
research (Rodman, 1973; MacKinnon, 1974; Horr, 1975; Galdikas, 1979).
Based on these limited observations, it was hypothesized that the social dis-
persion of males was mediated by intense male-male agonistic behavior, for
which detailed accounts are rare.

While a lack of data hindered understanding of male-male relation-
ships, behavioral interactions between the sexes were equally difficult to docu-
ment. Long life spans, long interbirth intervals, wide-ranging habits, and
the solitary nature of orangutans combined to limit observations of mating
behavior. Rodman (1973) and Horr (1975) were the first to propose a general
model of orangutan sexual behavior. These researchers hypothesized that
high-ranking adult males father most infants after passing through a develop-
mental stage as small subadults, during which their reproductive success is
limited. Recent observations in Sumatra do not contradict this model of the
orangutan mating system (Schurmann and van Hooff, 1986); however, sup-
port is weak since it has not been possible to determine the paternity of many
infants (see below).

While the Rodman-Horr model was developed largely on the basis of
theoretical considerations and only a small number of observations of mat-
ing, additional field research recorded mating behavior in greater detail.
Nevertheless, before the aforementioned study of Sumatran orangutans
(Schurmann and van Hooff, 1986), mating between wild animals was still
observed infrequently, and the paucity of data led to a curious situation in
which authors presented different accounts of orangutan sexual behavior
using the same observations. For example, MacKinnon (1974) did not wit-
ness mating by adult males, and initially argued that these animals were post-
reproductive; he later amended this proposal without offering further data
(MacKinnon, 1979). In contrast, Galdikas (1979) originally suggested that
subadult males are effectively eliminated from reproduction; she subsequently
proposed that subadults reproduce occasionally, but did not provide addi-
tional observations (Galdikas, 1985b). It was obvious that casy answers
regarding the nature of the orangutan mating system would not arise given
a limited data base.
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Taking advantage of an unusual situation during which three resident
females in adjacent ranges conceived over a short period, I was able to ob-
serve several instances of mating by orangutans (Mitani, 1985a). In addi-
tion, the use of experimental playbacks of male calls, combined with
observations of direct interactions between animals, has begun to yield in-
sights into the complexities of the orangutan mating and spacing systems
(Mitani, 1985a, b; Rodman and Mitani, 1987).

Spacing System

Behavioral observations have indicated that interactions between
females are neither particularly affiliative nor agonistic (Rijksen, 1978; Gal-
dikas, 1984). Relationships between individual females appear to be stable,
but adult animals never associate for more than a few days (Galdikas, 1984).
In contrast, encounters between males are marked by severe aggression. Thus,
all interactions between adult males observed at Mentoko were aggressive,
involving fights, chases, and other agonistic behaviors (Mitani, 1985a; Fig.
1). Adult males were typically more tolerant of subadult males, while subadults
were rarely agonistic toward one another (Fig. 1). While these data indicate
that the solitary nature of adult males is enforced during direct behavioral
interactions as suggested by previous research, additional field observations
and experiments indicate that the characteristic spatial dispersion of orangu-
tans is regulated vocally over long distances (Galdikas, 1983; Mitani, 1985b).
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Fig. 1. The percentage of interactions between male orangutans involving
aggressive behavior. Aggressive behavior was scored if a fight, chase, or at-
tempted chase between animals took place. The figure is redrawn and reprint-
ed with permission from Mitani (1985a).
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Fig. 2. Spectrograms of an adult male orangutan long call. The 30-sec segment illustrates
the three stages of the call. Introductory “bubbling” sounds are depicted by the first ele-
ment. Broad-band “roars” are illustrated by elements 4-7. The last three elements form part
of the concluding stage. The spectrogram was produced on a Princeton Applied Research
FFT real time spectrum analyzer. Analysis range: 0-2048 Hz, frequency resolution of 4 Hz.

Adult male orangutans emit a sex-specific loud vocalization, termed
the “long call” (MacKinnon, 1971). It can be heard by a human observer
on the ground up to 800 m away and consists of three distinct stages. Figure
2 shows a representative spectrogram of a section of a long call. The call usually
lasts from 1-3 min, beginning with a set of low-frequency, low-amplitude “bub-
bling” sounds. These grade into a series of higher amplitude, broad-band
“roars.” The call concludes with another set of low-amplitude, low-frequency
elements.

Examination of the vocal repertoires of other forest-dwelling primate
species typically reveals the presence of a loud call, usually given by adult
males (review in Snowdon, 1986). The analogy is frequently drawn between
primate loud calls and male oscine bird song; the assertion is often made
that these calls play a role in regulating spacing. Nevertheless, few field data
exist to evaluate this proposal. To test this hypothesis directly in the field,
a series of playback experiments, using tape-recorded long calls, was con-
ducted (Mitani, 1985b). While experimental results were consistent with the
proposed spacing function of long calls, they did so in an entirely nonobyvi-
ous manner (Fig. 3). There is an approach-avoidance system based on
dominance relationships, whereby low-ranking adult and small subadult males
avoid calls and high-ranking adult males approach the calls of others,
presumably to displace them (cf. Galdikas, 1983).

Males have not been observed to herd solitary female orangutans (Mita-
ni, 1985a), and females are usually separated from other conspecifics by sever-
al hundred meters. These factors appear to create a situation in which females
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Fig. 3. Net change in distance of orangutans to the playback site following long call presen-
tations. Distances were computed by subtracting the test subjects’ average distance to the
playback speaker during the 30 min following playback from their average distance to the
speaker during the 30 min prior to playback. Means + SD are shown. Rank relationships
between males were determined during behavioral interactions using approach-avoidance
criteria (Mitani, 1985b). The figure is reprinted with permission from Mitani (1985b).

may choose mates selectively; several field workers have argued that females
show a preference for high-ranking adult males (Rodman, 1973; Rijksen,
1978; Galdikas, 1979; Schurmann and van Hooff, 1986). These authors sup-
ply anecdotal observations of animals moving in the general direction of long
calls to suggest that females use these vocalizations to locate high-ranking
males over long distances. However, encounters and subsequent mating be-
tween animals following these movements have not been recorded. Despite
the absence of definitive observations on this issue, the proposed intersexual
function of long calls continues to gain widespread support (Tuttle, 1986;
Dunbar, 1987). Nevertheless, the only direct test of the mate attraction
hypothesis failed to support it (Mitani, 1985b). Experimental playbacks in the
field did not reveal any tendency by sexually active females to move toward
the long call of a high-ranking male (Fig. 3).

Mating System

The theory of sexual selection proposes that intrasexual competition
affects the mating success of individuals (Darwin, 1871). Since the availabil-
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Fig. 4. The percentage of interactions between male orangutans in which
females were present.

ity of mates limits male reproduction, male-male competition for mating
access to females typically results (Trivers, 1972). The intensity of male-male
competition depends on the relative difference in parental investment between
the sexes and the number of breeding females to breeding males in the
population —the operational sex ratio (Emlen and Oring, 1977). Sexual selec-
tion theory predicts intense male-male competition when female parental in-
vestment greatly exceeds that of males and when the operational sex ratio
is male-biased. Among orangutans, prolonged periods of gestation and lac-
tation force females to invest much more in offspring than males. In addi-
tion, the long interbirth intervals of female orangutans, which can last up
to 8 years (Galdikas, 1982), create heavily male-biased operational sex ratios.
Viewed within the framework, the spatial dispersion of male orangu-
tans, resulting from aggressive encounters and long-distance vocal interac-
tions, is a manifestation of the intense competition taking place among males
for mating access to females. Most interactions observed at Mentoko between
males occurred in the presence of females (Fig. 4), and in many of these en-
counters, males disrupted mating relationships between conspecific pairs
(Mitani, 1985a). During 5 of 8 interactions involving adults, the highest rank-
ing adult male displaced another male that had mated with a female. Simi-
larly, larger adult males terminated associations between subadult males and
females on 13 occasions during which mating took place. In all 12 encoun-
ters involving subadult males, one animal avoided the other, which enabled
the other animal to start or to continue mating with a female.
Intrasexual competition has led males of different age classes to adopt
alternative mating tactics (Mitani, 1985a; Table I). Previous observations
suggested that small subadult males, unable to compete directly with larger
adult males, mate with females during brief associations only (MacKinnon,
1974; Galdikas, 1979, 1985b). However, it is unclear from these reports



Social Systems of Orangutans and Gibbons 113

Table 1. Frequencies of Mating and Durations of Mating Associations as a Function of Male Age

Durations of mating
associations (days)

Forced matings Unforced matings X = SD Median N

Subadult male 144 7 8 £ 9 6.7 11
Adult male 13 15 2 2 1.9 7

whether interactions were always observed from start to finish. Interactions
observed in their entirety at Mentoko revealed that subadult males maintain
prolonged mating associations during which they frequently force females
to copulate (Table I). This pattern differed from that shown by adult males,
for whom forced and unforced copulations occurred with equal frequency
during shorter associations (Table I). Although mating frequencies during
associations did not differ between males of the two age-classes, subadults
achieved more matings by persistently maintaining contact with sexually ac-
tive females. In all associations observed in their entirety, subadults continued
to follow females until displaced by a larger male. Subadults also showed
a characteristic pattern of initiating associations; they mated with resistant
females within a few minutes after contact on each occasion.

The reproductive success of males adopting different mating tactics re-
mains to be documented. Few data exist to support the common assertion
that adult male orangutans are more successful reproductively than subadult
males (Rodman, 1973; Horr, 1975; Rijksen, 1978; Galdikas, 1979; Schur-
mann and van Hooff, 1986). The paternity of only one infant has been de-
termined reliably in the field. Schurmann ascertained that a high-ranking
adult male fathered one infant born during his study (Schurmann and van
Hooff, 1986). In contrast, the highest ranking male at the Mentoko site was
not the probable father of one infant born during my study, since he did
not associate with the mother during the month of conception (Mitani,
1985a). Additional observations are needed to determine whether the
reproductive success of adults exceeds that of subadults, whether frequent
mating by subadults results in more offspring than adults, or whether the
different mating tactics of animals are maintained in equilibrium, with males
of different ages fathering an equal number of offspring.

Gibbons

Background

The asocial, promiscuous spacing and mating patterns displayed by
orangutans contrast sharply with that shown by gibbons. Previous studies,
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beginning with the pioneering field work of C.R. Carpenter (1940}, revealed
that gibbons possess unusual social systems among anthropoid primates
(Leighton, 1987). With the possible exception of the concolor gibbon, Hylo-
bates concolor (Haimoff et al., 1986), social groups consist of a mated pair
of adults and their offspring. Offspring mature within their natal groups and
disperse at 8-10 years. In this way, group sizes between 2 and 7 individuals
are maintained. These social groups maintain site-specific, exclusive territo-
ries averaging 30-40 ha.

Until recently, methodological problems have precluded detailed inves-
tigations of the behavioral mechanisms maintaining territoriality and monoga-
my in gibbons. Such study requires observations of interactions between
mated pairs and neighboring conspecific groups, and observations of mated
pairs interacting with solitary, floating individuals. Unfortunately, such inter-
actions are rarely observed in nature, For example, only seven intergroup encoun-
ters were witnessed in over 1500 hr of observation of one group of Bornean
gibbons (Mitani, 1985c). When interactions occur, events take place rapid-
ly and high in the canopy, making it difficult to record behavioral events
in detail. To circumvent these methodological problems, I simulated inter-
actions through the use of sound playback. The singing behavior of gibbons
permits this possibility.

Male gibbons engage in prolonged singing performances, during which
they emit different types of species-typical song (Fig. 5). Performances usually
begin in the hour before dawn and last an average of 45 min. Songs are sung
discontinuously, with short bursts of song followed by intervals of silence
several times the length of the song itself. The songs of male agile gibbons,
two extreme examples of which are shown in Fig. 5, average approximately
3 sec. While some performances begin spontaneously in the absence of overt
cues, many performances are elicited by the singing of a neighboring male.
Contersinging between males typically takes place, and affects performances
in predictable ways (Mitani, 1988).

Singing behavior is not limited to males. Mated females also engage
in elaborate singing performances. They are joined by their mates during
most performances, thus creating duets. In the Bornean gibbon, females be-
gin performances with a series of simple tonal frequency upsweeps (Fig. 5).
After 1-2 min of singing in this manner, males join their mates by uttering
sounds of varying acoustic morphology (Fig. 5). Females and males coor-
dinate their singing efforts in this fashion for another 1-2 min period, at the
end of which the male ceases to sing, while the female emits her “great call.”
In the Bornean gibbon, the female great call consists of a rapid series of fre-
quency upsweeps that decrease in duration (Fig. 5). After the first great call,
females and males sing together for another variable period, at the end of
which the female delivers another great call. This pattern is repeated several
times over a period lasting an average of 15 min (Mitani, 1985¢).
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Fig. 5. (a) Spectrograms of male agile gibbon (Hylobates agilis) songs. (b) Spectrogram
of a section of a Bornean gibbon (Hylobates muelleri) song duet. The upper panel displays
elements sung by the female and male, while the lower panel shows the female great call.
See text for further explanation and Fig. 2 for details of spectrogram production.

Territoriality

Two behavioral mechanisms are employed by animals to maintain ter-
ritoriality (Waser and Wiley, 1979). It may result from animals varying their
agonistic tendencies as a function of location. For example, tendencies to
approach and supplant conspecifics at the center of the territory but not at
boundaries typically generate exclusive ranges. Alternatively, site fidelity, as-
sociated with the defense of a specified individual distance, could maintain
territorial spacing patterns (e.g., Marler, 1956). The exclusive use of space
would result if animals restricted their activities to limited areas and if they
consistently displaced conspecifics which approached within the normal in-
dividual distance.

To investigate the behaviors used by gibbons to maintain their territorial
spacing system, mated pairs of Bornean gibbons were presented-conspecific
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Fig. 6. Responses of Bornean gibbons to song duet playbacks present-
ed from different locations. The number of trials resulting in a posi-
tive response are shown. (a) Approach responses; (b) duetting responses.

groups as simulated by song duet playbacks {Mitani, 1985¢; Fig. 6). Responses
to playbacks showed a clear tendency by animals to approach simulated con-
specifics when they unambiguously intruded at territorial center positions.
The tendency to approach waned at peripheral locations, and essentially
vanished at locations outside a test group’s territory. These data indicate that
gibbons vary their agonistic tendencies as a function of territorial location
and, in so doing, generate a pattern of exclusive ranges. The qualitatively
different responses to playbacks administered from different locations, but
from standard distances, show that gibbon territoriality is not behaviorally
mediated by a fixed response to the proximity of conspecifics.

A closer examination of response measures indicates that females play
an important role in maintaining territoriality. In addition to leading group
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movements to confront simulated intruders, females initiated apparently ag-
gressive duets in response to song duet playbacks (Fig. 6b). Thus, female
gibbons differ from female orangutans by exhibiting marked agonistic ten-
dencies toward conspecifics. Female aggression appears to play a critical role
in the maintenance of gibbon monogamy (see below).

Interspecific Variation in Territorial Behavior

To investigate the generality of the results obtained with Bornean gib-
bons, the preceding experiments were replicated us